Protein patterns and proteins that identify subtypes of glioblastoma multiforme.
Glioblastoma multiforme (GBM) has been subdivided into two types based on clinical and genetic findings: primary tumors, which arise de novo, and secondary tumors, which progress from lower grade gliomas to GBMs. To analyse this dichotomy at the protein level, we employed selective tissue microdissection to obtain pure populations of tumor cells, which we studied using two-dimensional protein gel electrophoresis (2-DGE) and protein sequencing of select target proteins. Protein patterns were analysed in a blinded manner from the clinical and genetic data. 2-DGE clearly identified two distinct populations of tumors. 2-DGE was reproducible and reliable, as multiple samples analysed from the same patient gave identical results. In addition, we isolated and sequenced 11 proteins that were uniquely expressed in either the primary or the secondary GBMs, but not both. We demonstrate that specific proteomic patterns can be reproducibly identified by two-dimensional gel electrophoresis from limited numbers of selectively procured, microdissected tumor cells and that two patterns of GBMs, primary versus secondary, previously distinguished by clinical and genetic differences, can be recognized at the protein level. Proteins that are expressed distinctively may have important implications for the diagnosis, prognosis, and treatment of patients with GBM.